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Art Unit: 2859 

DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1, 3, 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over Devitt et 
al. 51 11 048 [hereinafter Devitt] in view of Li. 

Devitt discloses in Fig. 1 a device and method of applying a stress to a sample/ specimen 
already having a crack or subsurface defect so that the crack becomes detectable (col. 7, lines 28- 
46). 

Although Devitt does not specify that the crack was caused by heating a sample 
(specimen), i.e., thermal crack/ fatigue/ defect, it is very well known in the art that a crack can be 
caused by heating a sample (specimen). (See for example, Li who states that disbond/ defect can 
be caused by a heat). Inherently, there should be a source of heat to cause the crack. 

Devitt does not disclose a thermal imager. 

Cramer discloses a device comprising a thermal imager (infrared radiometer) 30 recording 
a plurality (first and second) of thermal images per unit area over time (col. 9, lines 56-57). 
Cramer also discloses a constant surface temperature heater 10. A material defect produces 
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deviation from the constant surface temperature. The imager generates a video image of thermal 
characteristics of the test surface of a specimen. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to replace the thermal imager in the device disclosed by Devitt with the 
thermal video imager, as taught by Cramer, so as to generate a video information of the thermal 
characteristics of the specimen, as already suggested by Cramer, in order to evaluate the 
dimensions of the defect. 

3. Claims 2, 4-6, 15-16, 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Devitt, Li and Cramer as applied to claims 1, 3, 18 above, and further in view of Rose and Cielo 
et al. [hereinafter Cielo]. 

Devitt, Li and Cramer disclose the device as stated above in paragraph 2. 

They do not specifically disclose applying decreased air pressure/ force/ stress onto a 
specimen as stated in claim 2 and other limitations of claims 4-6, 15-16 and 23. 

Rose discloses a device comprising a sample 2, a heat source (laser) providing heating of 
the sample with a pulsed beam. The sample is mounted on a base block 16 which with a gas cell 
20 mounted onto a surface A of the specimen form a gas tight chamber (sealed enclosure) 24 
containing the specimen and having a sealed transparent window to allow radiation in. A 
microphone 22 is mounted in the housing to sense acoustic waves generated by change in gas 
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pressure within the chamber (the numeral A has been added by the Examiner, see attachment to 
the Office action). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to place the specimen disclosed by Devitt, Li and Cramer in a sealed 
chamber with a window, as taught by Rose, in order to be able to regulate the pressure (change 
stress/ force applied to the specimen) in the chamber, as already suggested by Rose and very well 
known in the art. 

Although Rose discloses changing pressure in the chamber, Rose does not explicitly 
disclose vacuum in the chamber to exacerbate deformation or disbond. 

Cielo states that it is known in the art that deformation (defect) of a coating (lamination) 
layer can be produced by either vacuum (decreased air pressure), vibration or surface heating 
(col. 1, lines 54-56) in order to evaluate the specimen. Inherently, in order to generate vacuum, 
one needs to have a vacuum source (vacuum pump). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to produce/ exacerbate deformation of the coating layer of the specimen 
disclosed by Devitt, Li and Cramer, by reducing the air pressure, as taught by Cielo, so as to 
evaluate the specimen, already suggested by Cielo, because applying vacuum will make the 
defect more visible for the user. 

It would have also been obvious to one of ordinary skill in the art to add a vacuum 
pump, as taught by Cielo, to the device disclosed by Devitt, Li and Cramer so as to regulate the 
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pressure inside the chamber, so as to produce different level of deformation of the sample and 
allow the user to estimate the defect while the specimen is being under different stresses. 

With respect to claim 6: having a sealed enclosure divided onto two parts, absent any 
criticality, is only considered to be an obvious modification of shape of the device disclosed by 
Devitt, Li and Cramer because the courts have held that a change in shape or configuration, 
without any criticality, is within the level of skill in the art as the particular shape claimed by 
applicant is nothing more than one of numerous shapes that a person having ordinary skill in the 
art will find obvious to provide for the sealing chamber disclosed by Rose. 
In re Dailev , 149 USPQ 47 (CCPA 1976). 

4. Claims 19-22 and 24-26 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Devitt, Li, Cramer, Rose and Cielo as applied to claims 1-6, 15-16 and 23 above, and further in 
view of Thermography and Ultrasonic Finds Flaws in Composites article, 1993 [hereinafter 
Article]. 

Devitt, LI, Cramer, Rose and Cielo disclose the device as stated above in paragraphs 2-3. 
They do not disclose the limitations of claims 19-22 and 24-26. 
Article discloses a device comprising a flash lamp as a heater. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to replace the heater disclosed by Devitt, Li, Cramer, Rose and Cielo with a 
flash lamp, as taught by Article, because both of them are alternate types of heaters which will 
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perform the same function of directing light/heat onto the specimen in order to heat the 
specimen, if one is replaced with the other. 

With respect to the particular location of the heater/flash lamp, such as inside or outside 
the chamber, as stated in claims 22, 25 and 26: It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to relocate the heater of the device disclosed by 
Devitt, Li, Cramer, Rose and Cielo inside/outside the chamber, since it has been held that 
rearranging parts of the invention involves only routine skill in the art. Inre Japikse . 
86 USPQ 70. 

With respect to the particular location of the imager such as inside or outside the 
chamber, as stated in claim 26: It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to relocate the imager of the device disclosed by Devitt, Li, 
Cramer, Rose and Cielo inside/outside the chamber, since it has been held that rearranging parts 
of the invention involves only routine skill in the art. InreJapikse . 86 USPQ 70. 

5. Claims 27-28 are rejected under 35 U.S.C. 103(a) as being unpatentable over Devitt, Li, 
and Cramer as applied to claims 1, 3, 18 above, and further in view of White et al. [hereinafter 
White]. 

Devitt, Li and Cramer disclose the device as stated above in paragraph 2. 
They do not disclose a heat lamp as a heater. 
White discloses a device comprising a heat lamp (col. 4, line 31). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to replace the heater used by Devitt, Li and Cramer with a heat lamp, as 
taught by White, because both of these device are alternate types of heaters which will perform 
the same function of heating the specimen in order to cause a thermal defect, if one is replaced 
with the other. 

With respect to an attachment to apply (couple/conduct) a force to the specimen as stated 
in claim 27: It is very well known in the art that a media such as an air is considered to be a 
coupling media/agent (attachment) to transmit (couple) a disturbance such as ultrasound waves to 
an object (specimen). Therefore, an air path disclosed by Devitt, Li and Cramer between the 
ultrasound and the specimen, in a broad sense, can be considered a coupling media (attachment). 

Allowable Subject Matter 

6. Claims 7-14 and 17 would be allowable if rewritten to overcome the rejection(s) stated in 
this Office action and to include all of the limitations of the base claim and any intervening 
claims. 

Response to Arguments 

7. Applicant's arguments with respect to claims 1-28 have been considered but are moot in 
view of the new ground(s) of rejection. 
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Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. The prior art cited in the PTO-892 and not mentioned above disclose related devices. 



whose telephone number is (703) 306-5473. 

Any inquiry related to the status of this application should be directed to the Group 
Receptionist whose telephone number is (703) 308-0956. 
GKV 

September 13,2001 /y)^ 



9. 



Any inquiry concerning this communication should be directed to Examiner Verbitsky 
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ABSTRACT 



A nucroscopy-thermal wave microscopy apparatus for mea- 
suring crack propagation resistance based on the lateral 
crack system induced by forming a hardness indentation in 
an opaque material the resistance and crack extent providing 
a quantitative measure of the spalling propensity of the 
opaque material. 
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